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(54) POLYMERIZATION CATALYST COMPOSITION FOR PROPYLENE OXIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymerization catalyst composition for propylene 
oxide capable of controlling the molecular weight of polymer and producing a poly(propylene 
oxide) having a high molecular weight, and a manufacturing method using the catalyst 
composition. 

SOLUTION: The polymerization catalyst composition for propylene oxide comprises (A) a crown 
ether compound, (B) an alkoxide or a hydroxide of an alkali metal, or a trialkylsilanolate, and (0) 
a trialkyi aluminum compound and/or a triaryl aluminum compound. The molar ratio of (A):(B):(C) 
is in a specific range. 
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(54) [38ifl®«iii] :/DKv>*+5^i«©fi'&tt«Biai«* 



(57) 

(B) 7;U* 'j*gfl>T;Ua+-> KXIiTKK^biax 

(*h'jr;u+;us/^y u— (c) h'jr;u+;i' 

A<b^!t&$^:&L. (A) : (B) : (C) O^EJVit 

4. 




(2) 



[iS*^i] (A) ^5'l7>x-^;Mb^4«3. (B) 
(c) h u r;u+;L'r;us -^Ajb^!{^;Rt;/xii h u 

(B) . (C) (D«'fi6»<D^;Ht*<. (B) l«4J^/)<T^U 
*U*BT;U=i + v KCDii^. (A) : (B) : 1 

-2 : 1 r*. (B) : ( C) ;5< 1 : 1 1 : 3l?fcy . 

(B) /S5^;!)<T;u*';^Jl*K1b!tSga)ii^. (a) : 

(B) t}<^ : 1-2 : (B) : (C) /)< 1 : 2- 

1 : (B) fiK^;!)<h'JT;U^;UV7-/ u-h 

TiU*l»J*®^a)ii^. (A) : (B) A<1 : 1-2 : 
1-C. (B) : (C) AM : 1-1 : 2. V&^Zt^ 

[i»*^2] (A) ^^'t7>x-7^;ujb^!|^;{)^ 1 8 

1 8--:7^';7>-6&Z/vv^P^*-9-y 1 S-^^'!? 
> - 6 A^ ?S * ^ S« * tt * 1 ax li 2 fi lsJl± r- fe 

[ii^as] (B) T;U*'J^Sr^H3^vKXIiT 
* U :^ ' j 't? A ^ - V Y U - :^ h ^ V K X liTK 

-SfS^^I XI*2fclBK<D:rpeLx>;J-^v KCDfi^ftk 

[|»««4] (c) h'jT;u^;ur;u5-'t7A^b^1* 
^^i/x'Xi* h 'J T 'J — s -'t? A<b^!f*i;!)^ h 'J -< 

3t#:*IIA^t>a«$*i'5 1 «Xl*2aj*A±T*fc^lS*« 1 

[000 1] 

S!3g:^;±(cia-r^o *bl::»L<li. itl^»^fi**-r 
[0 0 0 2] 

[a*<oaa5] ::^PtfU>:i-^vKlix^U>;i-:^vK 
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^ ;^ K i: Th:;^ X -t? A/ \ P y >^b1*l t^ « w J: 
:^peu>7l-^vK^S^-a:Li6fc#S;b<feSo L 

ig«:Sffll^**;i(3j:y. 3^P eu>:t^v KS-M^-y: 
[0 0 0 3] ^ZX'. *agej#l*C(DJ:5>tj:Fp^H^*« 

S:'r^<. *$il¥l 1-61615-^ (t#FjB2000- 
256 457-^^^) (zfca^r. ^^O^X— ^;Hb^ 
r ^U* U ^MTKKibia^^Rl/ h 'J T^U^^UT/U 5 x 

[O O O 4] 

[^0^?b<<g3iLJ:5<t-r'5)S®] :$^^0^<Dg6<]li. tKU 

:i-+vK) ^^ia*-B-*ci:A<-r?^4:^peu>^^i/ 

[0 0 0 5] 

[ssi$«d^-r^f=^(D¥i9:] :$^%BMmi^\t±u<oms 

a^s-ar^Ku (:^Peu>;J-+v K) ^Stjg-T'&OIcSg 
ti<x^. LANts •€-<7)5J^^SA<i^^(zii;^^r*fe^c^ 

[0 0 0 6] •rJS*^*^**^!*. (A) >7^'!7>X-T- 

jvit^^. (B) u*®t;u=i^v KXiir;u* 
'J *M*K<b!Bgxli h 'J T;u^;uv^y u— hT;u* U 
(c) h<jT;u*;ur;u5xOA<b^!K!i^^ 

h 'JT'J-;ur;i/Sxrt7Ajb^ia^'&^L. 
(A) . (B) . (C) <7)«-|«^CD^;HtA<. (B) f& 
»A<T;U*'J*gT;U=l^v/K(Dii^. (A) : (B) 
An : 1-2 : 1 "C. (B) : (C) A< 1 : 1-1 : 3 

T'fcy. (B) f&^t<T)vi3^)^m7Kmim(Di%^. 

(A) : (B) A<1 : 1-2 : 1T% (B) : (C) A< 

1 : 2-1 : 4-e*y. (B) h u r;u+;u*>^ 

y U-hriU*'J*Ji«a>ii^. (A) : (B) A<1 : 
1 - 2 : 1 -e. (B) : ( C ) A< I : 1 - I : 2 . 
i>Zt ^n&itr ^ZfOldl^ >;J-4^ V K(7>S^ffll«*iia 

[0 0 0 7] *fc*«B^li. (A) ^^^-t^^x-f^^Mb 




(3) 



[0 0 0 8] Syc*«B^li, (B) T;u^'j^JST;un 
[0 0 0 9] */c*«§B-SI*> (c) h';T;u^;uT^u5 

[0 0 10] */c*^B^(i. 3fPeU>7h^V K^S^ 
[0 0 1 1 ] 

(7)fi^(cBgL. (A) <7^'!7>X-T-^Mb^1^3. (B) 

( c) h 'J Tyu+;uT;u 5 -'t? A^b^l^^tr/zxii h u 
/S^Kg^ffifflL. (A) . (B) . (C) <7)*JS»a)fflfiE 

JtA^^;Hfe. (B) ja»;&<T;u*'j*lST;u=i^vK 

CDS^. (A) : (B) ;{)<1 : 1 -2 : 1 7?. (B) : 
(C) /)<1 : 1-1 : (B) f&^t^T J\^i3 'J 

^Ja^K^biacD*^. (A) : (B) f)<^ : : ^ 

T% (B) : (C) /)<1 : 2-1 : AT^feU. (B) fS. 

(A) : (B) i3<^ : 1-2 : 1-C?. (B) : (C) t)< 

1:1-1: zx'&^zt^nmtr^o 

[0 0 12] (A) <P^'^>Ji-^)Vit^mt. mik<D 

8--j7^0>-6. ^>yi s-^^-t^v- 

5. vK>!/l 8-':7^^>-6. i;K>yi 8— 
-t^V-a. v'Ol/2 4--j7^':7>-8. v'Oi/ao 

O. VV^P^+i^y 1 8-<7^'t7>- 

6. i;i/^P^^-9->' 2 4--2?^'l7>-8. I|*^lf* 
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/7P^+-9-/ 1 8-^^0>-6 (*$f*L<ffll^'5C 
i:/»<r*^. *#ICl 8--l7 5't7>-6;b<»^Lt^o ^fc. 

(A) <7^';7>x-7^;Mb$!iaiii. &m{zitcx2miii 
[0013] (B) t;u* 'j*«T;n3^v Kxiir^u 

[0 0 14] T;u*'J*B7KK^b!|*ii!:Lrii. fiUx-lf. 
Ti^mit'J^OJ^. TK^^b^h hU'^A. 7K^jb:taU0A, 
TKKib-trv';?^. *^^b;uev'!7A^^^lf'5ci:A<T* 

[0 0 15] hUT;u^;uv^y hr;u:^'j^M^ 

<hLr(i. ffiJ^I*R3S i OM (R(im?SoTtl5l-r* 

x5^;us. 3^pe;uSXl*:?5^^uS^ 

*<^lf t>+t. tS^t^X^in 'J'!7A hU^^^Uv^y U— h 
l*iKlc»*L<ffit^i»Ci:;5)<T'^*o (B) 
aT;u=i 4^ V KXI*t;u* U *H7kK<b1$3Xii h 'J t;u 
^;uv^y u- hT;u* 'J^M^iis ^^^(zi^? 2|1 
JU± * flfffl -r * c 1 1 -c? * ^ o 

[0 0 16] (C) K'JT^U^^UT^US-OA^b^l^^^ 

oa>7';u+;uSfc'SuM*TU— ^bS"efc4o ^/rr;u5 

[0017] (C) h 'J T;U+;ur;U 5 xH7A<b^!|«3;R 

t//x(ihur u-^ur^us-^A^b^j^i: uri*. -iw 
7L\t. h'j-r v^5^;uryus-^A. hux^^^u 
r;L'S-':7A. h'J>9^-»ur;us^'!7A. hu:?x-;u 

T;^5^0A^i^^lz^^TSL<ffll^'&c:<!:/)<T*^^o ^ 

[0 0 18] :^%^mm'^msmism(o (a) . 

(B) . (c) fiK5j^(r)ifflfighk (^;uit) (i. (B) fig^J- 
;b<T;u*';*Jir;n3^v Ka)ii^. (a) : (b) a< 

1 : 1-2 : 1 -e. (B) : (C) A< 1 : 1-1 : 3 7? 

fey. (b) fiiE«^A<T^u*u*)l7KK<bl»a)ii$. 




(4) 



(A) : (B) A<1 : ^^2 : ^X*. (B) : (C) A< 
1:2-1: 4r*fcy. (B) h 'J T^U^^U 

y hT;U:tl 'J^BifiCOli^. (A) : (B) t)U : 
1-2:17?. (B) : (C) 1 : 1 - 1 : ZO^m 

[0 0 19] (B) T)l^i3 u*JlT;ua^v KXiiT;u 
SS)b<il<?£^icJ5i^^/)<it^?^cft^o (c) hu t;u^;u 

[0 0 2 0] *«B^CDS^ftfe!«*aia«^<Z)ttfflS^COl^T 

(B) J«5j^r*fc'5T^U:ti 'J^MT>U=]^v Kxiir;u:^ 

L. ^;uhk-e 1 o ofg;b^i^ 200 ofg*<W* Li^o 
[002 1] *«§BJ0«^fi^!«^a«^Kg^ffll^fc::^pe^ 

I*. (A) ^^^>x-i^;Mb^!^i:. (B) T;u:^'J 

*Br;u=i:^v Kxi*r;u* u^BTKKibiaxi* h u r 
;u^;uv5/ i^-hr;u:^g^B^<t. (c) hUT^u 
^;ut;u s A^b^ia-Rt/zxii h 'J T u -;U7;U£ 
-'!7A<b^!K3i:(^;1^143lz. jK^SScOZ^p eu>:i-*v 

[0 0 2 2] *^P^0fi^fl!fe«fflfiE!Kll3fcMt*<7 v'^^ 

X— T';Hb^!B!l<D^*DaaiiBjt>7b^-ef*«i:i>;b<. r;u* 
U*B-f Jf^s^^-^vx-T^iMb^iaA^aJSL. ;u>f 
xK<t LTf^ffl-T'S h'jr;u+;uT;u5-'t7A<b^?aEti 
c07;u5^'!7AjS^/)<^^O>x— ^;ucl3(/)K^Jl^lz 

<t^c<hlwcfc^t(7><t#;^^ti^o ^Otcisb. (A) - 

(C) lS;»a)fflJSJt^l8S-rSCi:lcJ;or. tH'J 

[0 0 2 3] fi^^<7>JgPC:;SSl*— flftW^^iriSje-efettlS 
i:A<-e#4o frf£L, O- 5 0*'CA<»* Ll>o 

[0 0 2 4] *«Mr*#b*ifc7KU (::^aeui/7l-+v 

[0 0 2 5] 
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jSiKgogfe^t^j^-^a (Mn) Rif^^m^^^y^ imm 

^i^^Tm)yMn(1gLW'i$}^^m.)\t. GPC (t^K^ 

af)fco :^peu>5j-+i/ K(DlK<b*(i iH-NMRT** 

[0026] mMM 1 (A I ( i -Bu) 3/t-BuOK/1 8-crown- 

lmmol(7)t-BuOK U 't? — v 'J — v K) . 

lminol(7)18-crown-6 (1 8—<7^'^>—6) . 2mmol(DA 

i(i-Bu)3 (h'j-r v:^^;ut;us--:7A) $#A/f£x^ 

=1— ;ui/>«^;ux— 7";u?g;'a;{)>^MEETr*xT 

(:^Peu>;f4ri> K) ^lOOOmmoliin^. ^ia^$l*:)^«t 

0%lzSL. f#t>*ifr7HU (:^Peu>:t+vK) \ztt 
LXGPC^m^LtztZ^. a^iSl^TSM n = 5 5 
000 (5J^^=-M»fliMw/Mn = 1 . 3 5) XS>-ofzo 
*fcl^«lCPO/t-BuOK<D^^Ht^SK.Ta^*^^o 
fco Jlg^^ai IC:i^-ro tZ^X. 1mmol(Dt-BuOK iil 
'J U— :^ h^v K) s 1mmoia)18-crown-6 

( 1 S-^^'t^^-e) . 2mmol(DAI (i-Bu)3 (hU-f 

v:3f^;uT;u5-OA) *#A/f£x^u>'y''j =1— ;uv 
^ ;ux- ^ ;u^;"a;!)N «^ MET X ^ U > >f <J n - ;u 

[0 0 2 7] 



[a1 ] 



PO/t-BuOK 




v'i-mitm (%) 


Mn (ffw/Mn) 


200 




100 


10500 (1.^) 


400 




100 


20500 (1.39) 


1000 


1»M 


100 


55000 (1.35) 



[0028] 2 (A I ( i -Bu) 3/KOH/1 8-crown-6 

^lcJ:^PO(7)S^) 

ImmoKDKOH (TKffilb* 'J '!? A) . lmmol018-crown-6 
(1 8-<7^';7>-6) . 3ninol<7>AI (i-Bu)3 ( h U 

>9^^UX— x;U^;'«;!)NbMliT-Cx^U>>f Uzi-^Uv? 
>5^;ux-^;u$g*Lfr^. ^jStt**X||fflSlT. K 
^-<T-rx5*!lS-e?^-\=>L3S:A<&PO (•^Peu>;f^v 
K) ^TOOmmoiijPTL. ^]nx$l3h'5) ;^i«-e;^'^-r<Di&-v> 
Hbm'^XiltnLfzo M^liSAi>;5Mc«|fS6L t)iitTL 
fcc lHraaiCPO(7>j£<b*l*1 0 0%lzaL. f#^*t 
frTK'J (:^Peu>3j-^vK) lzaLTGPC^;lilSL 
f-<!:C5. Sa3|ltS}^^aMn = 5 8 7 00 (^'^^-g^'^ 
Mw/Mn = 2. 1) X&r>fzo tZ^Xs ZOmihM 
/®«l5lctel^T(*. Al (i-Bu)3a)-fflA«K0Ht J5J5L 
■C. i-Bu;!)<«*LTAI (0-K+) (i-Bu)2i::3E<b LTl^* t 




(5) 



Slt5tii)o •t*i^J>^irt-BuOKi:Jt^rAI (i-Bu)3$^< 

[0 0 2 9] mmm3 (AI(i-Bu)3/(CH3)3SiOK /18-c 
rown-6^ICcfe 4 P OOS^) 

(a) (CH3)3SiOK (*g'!7AhU>^;U->^>' 
h) COPS 

1 irmoKOKOH. 1 mmolOlS-crown-e. 1. lmmol<Z)NH[Si (CH 
3)3]2^^A/^ih^Ux>^;'«^. T;S14*^X||ffimT. 1 
00°cr* 1 B#rBl^IDg&-r'5<i:K0H<;)S{**<itlt/co LTM 

fco C(DBi**(CH3)3SiOK/18-crown-6S<!: Lf-o 
[0 0 3 0] (b) Al (i-Bu)3/(CH3)3SiOK /18-crown 

( a ) -eli/c (CH3)3SiOK/18-crovm-63Rlzl. 25ninol(DAI 
( i -Bu) 3 * AD ^ T A I ( i -Bu) 3/ (CH3) 3S i OK /1 8-crown-6 
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a^*S5^^SM n = 4 O O O O (»^a»fl|iMw/Mn 
= 1 . 5) VS>r>fzo 
[003 1 ] 

-So 



:7a> h^— i/<7)«E* 
F^i— 4J005 BB04 



